ABSTRACT OBJECTIVES This meta-analysis examined the ability of pulmonary vein isolation (PVI) to prevent atrial fibrillation in randomized controlled trials (RCTs) in which the patients not receiving PVI nevertheless underwent a procedure.
I n a randomized controlled trial (RCT), when a patient is randomized to an arm without a procedural intervention instead of an arm with a procedural intervention, both the patient and the patient's medical care staff are inevitably aware that the patient has not had a procedure which other patients have had. This can easily lead to a lower threshold for reporting concerns and therefore undergoing followup tests. This in turn can lead to more adverse events becoming documented simply through the increased vigilance and opportunity for detection. This phenomenon has been termed "subtraction anxiety" (1) .
Blinding the patient to treatment allocation removes this phenomenon, but this can be challenging when invasive procedures are involved. The present meta-analysis examined the ability of PVI to prevent AF in RCTs in which the patients who were not receiving PVI nevertheless underwent a procedure.
Pulmonary vein isolation (PVI) is

METHODS
This study carried out a meta-analysis of RCTs evaluating AF ablation, comparing a strategy involving PVI with a strategy not involving PVI. Analysis was based on the intention-to-treat outcomes from each study. The number of patients at risk, the total patients in the arm, and the number lost to follow-up were extracted from each arm. Data were also extracted regarding symptom scores where present. Where these data were not presented, they were calculated as described in the Online Appendix. A random-effects meta-analysis was performed using the restricted maximum likelihood estimator.
Moderator variables were assessed using a mixedeffects meta-analytical model. The I 2 statistic was used to assess heterogeneity. R software (3) with the Metafor feature (4) was used for all statistical analysis. The Cochrane risk-of-bias tool was used to assess included studies (5) . Tests for publication bias were not performed because <10 trials were included for analysis (6) . The Preferred Reporting Items for Systematic Reviews and Meta-Analyses guideline was used to report results (7) . Values are mean AE SD, unless otherwise stated. Sensitivity analyses were performed, excluding each trial in turn.
RESULTS
MEDLINE and
Cochrane database searches yielded a total of 2,544 studies (Online Figure 1) . Seven studies met the inclusion criteria, 1 study was subsequently excluded. Therefore, 6 studies formed the final analysis and are detailed in Table 1 and Online Table 2 . 
Sau et al.
A U G U S T 2 0 1 9 : 9 6 8 -7 6
Pulmonary Vein Isolation vs. Alternative Ablation Targets
The Cochrane risk-of-bias tool was used to assess trial quality (Online Table 1 had CFAE ablation, whereas 34 of 58 in the CFAE arm also had PVI. Therefore, this trial was analyzed as an intention-to-treat trial. Because more CFAE patients crossed over to PVI than PVI patients crossed over to CFAE, if any bias was introduced, it would be a tendency for PVI to appear artificially worse.
PREVENTION OF AF BY PVI. Across all trials, the inclusion of PVI significantly reduced the occurrence of 
A U G U S T 2 0 1 9 : 9 6 8 - anxiety. The merit of these 6 trials is that each of them had an invasive procedure in both arms. All patients therefore believed that they had undergone a Sau et al.
substantial intervention, and all the doctors caring for them could see that the patients had received an ablation procedure.
Nevertheless, in some of these trials, the treatment arms differed in more than just the presence of PVI.
For example, in 1 trial (11) This is where a formal placebo-controlled trial of AF ablation would be most informative. Indeed, even the The efficacy of complete versus selective PVI has been studied (22) . That analysis suggested that isolation of arrhythmogenic PVs alone is comparable to empirical isolation of all PVs. As the aim of both arms was to isolate pulmonary vein triggers for AF, it was not included in this analysis. 
CONCLUSIONS
